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ABSTRACT — Today the space of our universe is filled with invisible stuff matter which expanding under the action of gravity 
which was dark matter. In 1990’s astronomical observation and theoretical calculation was leading astrophysicists to believe that 
not only the dark matter but also there is vacuum empty space filled in universe that is dark energy. It is suggested that the 
apparently disparate cosmological phenomenon attributed to so called “dark matter” and dark energy arise from quantum level 
of space -time itself. This creation of space time results in metric expansion. A recent modification of Einstein’s theory of general 
relativity by Chadwick, Hodgkinson and McDonald incorporate space time expansion. Recent evidence predicts that apparent 
amount of dark matter increases with age of universe. In addition proposal leads to the same result for the small but non-
vanishing cosmological constant, related to dark energy. 
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I. Introduction 
 One of the most unexpected revelations about our 
understanding of the universe is that the universe is not 
dominated by the ordinary baryonic matter, but instead, by a 
form of non-luminous matter, called the dark matter (DM), 
and is about five times more abundant than baryonic matter 
(Ade et al., 2014). While DM was initially controversial, it is 
now a widely accepted part of standard cosmology due to 
observations of the anisotropies in the cosmic microwave 
background, galaxy cluster velocity dispersions, large-scale 
structure distributions, gravitational lensing studies, and X-ray 
measurements from galaxy clusters. 
        Another unresolved problem in cosmology is that the 
detailed measurements of the mass density of the universe 
revealed a value that was 30% that of the critical density. 
Since the universe is very nearly spatially flat, as is indicated 
by measurements of the cosmic microwave background, about 
70% of the energy density of the universe was left 
unaccounted for. This mystery now appears to be connected to 
the observation of the non-linear accelerated expansion of the 
universe deduced from independent measurements of Type Ia 
supernovae (Riess et al., 1998; Perlmutter et al., 1999; Peebles 
and Ratra, 2003; Sivaram, 2009). 
Generally one would expect the rate of expansion to slow 
down, as once the universe started expanding, the combined 
gravity of all its constituents should pull it back, i.e. decelerate 
it (like a stone thrown upwards). So the deceleration parameter 
(q0) was expected to be a positive value. A negative q0 would 
imply an accelerating universe, with repulsive gravity and 
negative pressure. And the measurements of Type Ia 
supernovae have revealed just that. This accelerated expansion 
is attributed to the so-called dark energy (DE). 
There are several experiments to detect postulated DM 
particles running for many years that have yielded no positive 
results so far. Only lower and lower limits for their masses are 
set with these experiments so far. The motto seems to be 
‘absence of evidence is not evidence of absence’. But if future 
experiments still do not give any clue about the existence of 
DM, one may have to consider looking forward for alternate 
theories (Sivaram, 1994a; 1999).The best example of this is 
that of the orbit and position of Vulcan, which was 
theoretically inferred from the observation of Mercury orbit 
(Hsu and Fine, 2005). The deviation of its orbit, as predicted 
by Newtonian gravity, was attributed to the missing planet 
(DM). But the resolution of this discrepancy came through the 
modification of Newtonian gravity by Einstein and not by 
DM. This is unlike in the case of Uranus were the prediction 
and discovery were successful using DM (Neptune) theory 
(Kollerstrom, 2001).The original Big Bang theory had to be 
modified, what occurred at the beginning of the eighties, in 
order to solve. The Big Bang modified: Inflation .several very 
serious discrepancies it had accumulated when comparing it 
with the most accurate astronomical observations of the 
cosmos, specifically, concerning what happened during the 
very first second in the history of the Universe. It was realized 
that the expansion during this first second could by no means 
be an ordinary one, understanding by this the one that has 
taken place later in its evolution, say, kind of a linear one. A 
very special stage had to be devised to account for what 
occurred in this initial instant of time. The name inflation 
comes from the fact that the Universe expansion had to be 
enormous, incredibly big during an extremely small instant of 
time (of the order of 10-33seconds). In this infinitesimal 
fraction of a second the Universe expanded from the size of a 
peanut to that of the present Milky Way (in volume, an 
increase of at least 75 orders of magnitude). Actually, in the 
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inflationary theory the Universe begins incredibly small, some 
10-24 cm, a hundred billion times smaller than a proton. And, 
at the same time, during inflation it cools down abruptly 
(super cooling) by 5 orders of magnitude, from some 1027 K 
to 1022 K. This relatively low temperature is maintained 
during the inflationary phase. When inflation ends the 
temperature returns to the pre-inflationary temperature; this is 
called reheating or thermalization because the large potential 
energy of the inflation field decays into particles and 
electromagnetic radiation, which fills the universe, starting in 
this way the radiation dominated phase of the Universe. 
Expanding universe leads to   for the big bang universe 
However, the presence of dark energy and dark matter in the 
big bang universe also yields. The accelerating expansion of 
the expanding universe as well as the present acceleration of 
the big bang universe are both described by the cosmological 
constant. 
The late-time accelerating expansion of the big bang universe 
is attributed to dark energy. The nature of dark energy remains 
elusive. Experiments to identify the quantum mechanical 
properties of dark matter are also ongoing. This paper has 
made classical propositions about the nature of dark energy 
and dark matter, both of which can be related to the 
accelerating expansion of the universe. Since the acceleration 
of the big bang universe and the inflationary universe are both 
described by the cosmological constant, it may be possible to 
trace the origins of dark energy and dark matter in the big 
bang universe to the contents of the Expanding universe. 
II. Expansion And Dark Energy 
More is unknown than is known. We know how much dark 
energy there is because we know how it affects the universe’s 
expansion. Other than that, it is a complete mystery. But it is 
an important mystery. It turns out that roughly 68% of the 
universe is dark energy. Dark matter makes up about 27%. 
The rest – everything on Earth, everything ever observed with 
all of our instruments, all normal matter – adds up to less than 
5% of the universe. Come to think of it, maybe it shouldn’t be 
called “normal” matter at all, since it is such a small fraction 
of the universe. In earlier papers “Dark Energy” and “The 
Nature of Dark Energy and Dark matter, it has been proposed 
that the accelerating expansion of the universe is due to the 
cosmologicalization of the principle of equivalence.  
The big bang universe was preceded by the inflationary 
universe. The accelerating expansion of the inflationary 
universe was driven by the false vacuum. The false vacuum 
contains virtual particles. Inflation ends with the decay of the 
false vacuum, whereby real particles are produced and 
thermalized, and which initially would consist of neutrinos, 
and subsequently with the electroweak symmetry breaking 
other particles would also emerge, and all of which constitute 
the visible matter in the universe. As proposed, the inertial 
mass of the visible matter in the universe is involved in the 
cosmologicalization of the principle of equivalence – which is 
responsible for the late-time accelerating expansion of the big 
bang universe. 
III. Dark Matter 
It is inertial mass objects which are in cosmological freefall, 
because of the cosmological weak principle of equivalence. 
The weak principle of equivalence conveys the universality of 
freefall, manifesting the equivalence of gravitational and 
inertial mass. The universality of freefall can also be 
demonstrated by comparing the gravitational mass of an object 
in freefall with the inertial mass of a stationary object, which 
when observed with respect to an accelerating frame of 
reference gives the impression that the inertial mass of the 
object is also in freefall. Now in the cosmological weak 
principle of equivalence, instead of the impression of freefall 
of a stationary inertial mass object with respect to an 
accelerating frame of reference, we have an object with  
inertial mass on the surface of an expanding spherical 
distribution of matter, and which is in cosmological freefall in 
space time accelerating frame of reference, and whose 
acceleration is given by the cosmological constant, as in. It is 
objects with inertial mass, which are not directly detectable, 
that are proposed be the dark matter in the universe. In the 
accelerating expansion occurs due to the presence of the false 
vacuum, which consists of virtual particles. Thus, classically, 
there is no identifiable presence of inertial mass objects in the 
universe. 
During expansion the scale factor   expanded exponentially: 
where H is Hubble parameter. Because cosmological 
acceleration of inflation is roughly exponential, in one e-
folding time of ~ 10-37 sec the scale factor   almost doubles, 
i.e., increases by almost the same amount as the previous one. 
In other words, in one e-folding time, the inflationary universe 
is expanding with almost uniform velocity. It is the series of e-
fold expansions over e-folding times that amounts to 
acceleration. Thus we have a dynamically dual situation of 
both acceleration as well as uniform motion, depending on 
how we consider time: if we consider one e-folding time there 
is near uniform expansion, while if we consider a series of e-
folding times there is accelerating expansion. All the matter in 
the Universe exists in the form of ‘normal’ matter or the 
notoriously elusive and invisible dark matter, with the latter 
around six times more prolific. Curiously, scientists studying 
nearby galaxies in recent years have found them to contain 
three times less normal matter than expected, with our own 
Milky Way Galaxy containing less than half the expected 
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amount “Why is it not in galaxies — or is it there, but we are 
just not seeing it? If it’s not there, where is it? It is important 
we solve this puzzle, as it is one of the most uncertain parts of 
our models of both the early Universe and of how galaxies 
form.” Massive and isolated spiral galaxies offer the best 
chance to search for missing matter. They are massive enough 
to heat gas to temperatures of millions of degrees so that they 
emit X-rays, and have largely avoided being contaminated by 
other material through star formation or interactions with other 
galaxies. Currently, there is no known physical mechanism or 
process underlying the phenomena attributed to dark matter 
and dark energy (or the finite value of Λ if that is an accurate 
expression of the latter effect). This paper proposes such a 
physical process: a specific kind of spacetime emergence 
underlying a form of matter-based spacetime expansion that 
has not been previously taken into account. It is not itself a 
theory of quantum gravity. In any case, no particular theory of 
quantum gravity is required in order for the basic concept to 
be useful and applicable as a new kind of ontological 
understanding of the relationship between the quantum level 
and an emergent space time manifold. Then we discuss 
another aspect of the emergence process that naturally leads to 
the non-vanishing, but very small, value of Λ that accounts for 
the “dark energy” phenomenon. 
IV. The Cosmological Constant and 
 “Dark Energy” 
The cosmological constant is the energy density of vacuum, 
originally introduced by Einstein (1917) as an addition to his 
theory of general relativity to make the universe static. 
Einstein abandoned the concept after Hubble's discovery that 
all galaxies outside the Local Group are moving away from 
each other. Pressure due to a cosmological constant term, L is 
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If just L remains constant, matter density scales as (1+ Z)3. So 
at Z ~ 1, matter density becomes equal to the DE density. The 
pressure is given by, P wc2 , w  –1 gives cosmological 
constant . 
The dark energy density is given by,   0a –3(1 +W), 
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For w 0, we recover the matter dominated universe,   0a–3, 
and for w 1/3, we have the radiation dominated universe:     
0a–4. 
As noted above to understand the issue of dark energy. More 
closely resemble the “influence network” of Knuth et al. (e.g., 
[20]). Nevertheless, the fact that elements of causet are added 
in Poissonian fashion means that the current model yields the 
same non-vanishing, but very tiny, value for Λ. 
In natural units (h = G = 1) Λ has units of inverse length 
squared, and observations indicate that 
           Λ≲1/V1/2                                                              (4.3 )                                                                                                          
 
Based on empirical data, Λ must be very close to zero; but to a 
first  order approximation, one might find a very small but 
non-negligible values. Sorkin [22] provides such a first-order 
approximation, as follows. One notes (based on unimodular 
gravity6) that Λ and V are essentially conjugate; i.e., 
                  ΔΛΔV~1                                                         (4.4) 
(in natural units), analogously to the quantum mechanical 
uncertainty relations. Sorkin notes that this conjugate 
relationship between Λ and V is evident from the action 
integral, 
S=-Λ∫(-g)1/2d4x=-ΛV                                   (4.5) 
 
Thus, if Λ has a non-vanishing value, it may be due to its 
uncertainty 
ΔΛ~1/ΔV     (4.6) 
based on any uncertainty in V. In the causet model, V is 
proportional to the number of elements N, since the latter 
specifies how many “atoms of spacetime” exist; or, in the RTI 
picture, how many I(Ei,Aj) have been actualized. Now, given 
that elements are added to the (discrete) spacetime manifold in 
a Poissonian process, the number N of elements has an 
intrinsic uncertainty of N1/2 for any given value of the proper 
time τ. Since V is a function of τ, V inherits this uncertainty: 
ΔV ~ V1/2. If the uncertainty is the only (significant) 
contribution to the value of Λ, then we get precisely (1). 
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V.     Still Missing 
Results showed that the halo surrounding galaxies like the 
ones observed cannot contain all of the missing matter after 
all. Despite extrapolating out to almost 30 times the radius of 
the Milky Way, nearly three-quarters of the expected material 
was still missing. There are two main alternative theories as to 
where it could be: either it is stored in another gas phase that is 
poorly observed – perhaps either a hotter and more tenuous 
phase or a cooler and denser one – or within a patch of space 
that is not covered by our current observations or emits X-rays 
too faintly to be detected. Either way, since the galaxies do not 
contain enough missing matter they may have ejected  it out 
into space, perhaps driven by injections of energy from 
exploding stars or by supermassive black holes. “In the future, 
scientists can add even more galaxies to our study samples and 
use XMM-Newton in collaboration with other high-energy 
observatories, such as ESA’s upcoming Advanced Telescope 
for High-Energy Astrophysics, Athena, to probe the extended, 
low-density parts of a galaxy’s outer edges, as we continue to 
unravel the mystery of the Universe’s missing matter.” 
VI. Conclusion 
Expansion requires that   in the big bang universe, and which 
is indeed observed. However, the presence of dark energy and 
dark matter also produces . It is here shown that the presence 
of dark energy and dark matter in the big bang universe can be 
traced back to the contents of the inflationary universe.It is 
proposed that the inflationary universe contains inferred 
inertial mass, a portion of which belongs to the virtual 
particles of the false vacuum, which drives the accelerating 
expansion of the inflationary universe. When inflation ends, 
inferred inertial mass of a portion of the virtual particles 
converts into inertial mass of real particles, i.e., visible matter 
in the big bang universe. The proposition of the cosmological 
principle of equivalence requires that the inertial mass of 
visible matter be in a space time accelerating frame of 
reference, which is responsible for the late-time accelerating 
expansion of the universe. It is also proposed that a portion of 
the inferred inertial mass is in cosmological freefall in the 
inflationary universe. When inflation ends, the inferred inertial 
mass in cosmological freefall converts into dark matter in the 
big bang universe, which is proposed to be inertial mass 
objects/locally inertial objects in cosmological freefall, due to 
the cosmological   weak principle of equivalence. 
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